utility Model No. 55-173755 

LUBRICATING DEVICE OF GEAR TRANSMISSION 



3. DETAILED EXPLANATION OF THE DEVICE 

The present device relates to a lubricating device of a gear transmission used in 
an automobile and the like. 

Generally, in a lubricating device of this type, lubricating oil in an oil reservoir 
formed at the bottom portion of a transmission case is splashed by a group of gears to 
lubricate elements in the transmission case. Further, in order to sufficiently lubricate 
the inside of the transmission, it is necessary to splash lubricating oil by all the gears 
provided in the lowest portion. 

However, generally, the lowest portion is provided with a countershaft, and a 
variety of sizes of gears are attached to the counter shaft. Accordingly, it is necessary 
to adjust the oil level to be suitable for a gear having the smallest diameter. In this 
case, gears attached to the counter shaft and having a large diameter agitates the 
lubricating oil more than necessary, so that problems may occur, such as an excessive 
increase in oil temperature and an increase in synchronized operation force. 

The device is made in light of the foregoing, and it is an object of the device to 
effectively suppress an increase in oil temperature and an increase in synchronized 
operation force without deteriorating lubrication performance. More specifically, 
during operation at a middle and high speed, the lubricating oil in a main chamber 
formed at the bottom portion of the transmission case is automatically allowed to be 
stored in a sub-chamber formed above a group of gears so as to feed lubricating oil to 
small gears from the sub-chamber while reducing agitation resistance by large gears. 
Lubrication performance is thus secured. Further, during a stop period and during 
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operation at a low speed when the agitation resistance by the large gears decreases, the 
lubricating oil in the sub-chamber is automatically returned to the main chamber so as 
to increase the oil level in the main chamber and also provide a sufficient amount of oil 
splashed by the small gears. Thus, a predetermined lubrication is performed. 

Hereinafter, the present device" will be described in detail based on one 
embodiment shown in the accompanying drawings. With reference the drawings, the 
transmission case (1) includes a main drive pinion (2) and a main shaft (3) that are 
coaxially provided, and a counter shaft (6) having counter gears (5a), (5b) ... (5n) 
meshing with gears (4a), (4b) ... (4n) attached to the pinion (2) and the main shaft (3). 
At the bottom portion of the transmission case (1), a main chamber (7) for storing 
lubricating oil for splash lubrication to be splashed by the counter gears (5a), (5b) ... 
(5n). 

A sub-chamber (8) is formed above the group of the gears, and is provided with 
an oil inlet opening (9) directed in a direction suitable for receiving the lubricating oil 
splashed by the_counter gears (5a), (5b) which h ave a large diameter and splash a large 
amount of oil, and the main drive pinion (2) and the gear (4a) that are in mesh with the 
counter gears (5a), (5b). An oil receiving tube (10) is provided to receive oil at the oil 
inlet opening (9). Provided in a side wall of the sub chamber (8) are oil feeding ports 
(11) having openings above the gears that splash a small amount of oil. Provided in 
the bottom wall of the sub chamber (8) is an oil discharge port (12). An inlet valve 
(13) is supported by an elastic force of a spring (14) from the inside of the sub chamber 
(8) to the oil inlet opening (9). An outlet valve (15) is provided at the oil discharge 
port (12). Valve shafts (16), (17) of the valves (13), (15) are linked via a link arm (18). 
Thus, the outlet valve (15) opens the oil discharge port (12) when the inlet valve (13) is 
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closed, and the outlet valve (15) closes the oil discharge port (12) when the inlet valve 
(13) closes the oil inlet opening (9) against the spring (14). 

With the above structure, when the counter shaft (6) is rotated, the lubricating 
oil in the main chamber (7) is splashed by the counter gears (5a), (5b) ... (5n). 

If the counter shaft (6) rotates at a high speed, the amount of oil splashed by 
the counter gears (5a), (5b) having a large diameter increases, and the pressure of the 
lubricating oil directed into the oil receiving tube (10) from the pinion (2) and the gear 
(4a) in mesh with the counter gears (5a), (5b) increases. When the pressure of the 
lubricating oil to flow from the oil inlet opening (9) becomes larger than a set pressure 
of the spring (14), the inlet valve (13) moves in the right direction in the figure against 
the spring (14) to open the oil inlet opening (9), Further, the oil discharge port (12) is 
closed by the outlet valve (15) at the same time the oil inlet opening (9) is opened. As 
a result, a part of the lubricating oil splashed by the gears that splash a large amount of 
oil flows from the oil inlet opening (9) to the sub-chamber (8) to be stored therein. As 
the amount of the lubricating oil in the sub-chamber (8) increases, the aimount of the 
lubricating oil in the main chamber (7) decreases, whereby the agitation resistance by 
the counter gears (5a), (5b) . . . (5n) decreases. When the amount of the lubricating oil 
in the main chamber (7) decreases, the amount of oil splashed by the counter gears 
having a small diameter sharply decreases. However, when the amount of the 
lubricating oil in the sub-chamber (8) reaches a predetermined value or more, the 
lubricating oil is supplied from the oil feeding port (11) down to the gears that splash a 
small amount of oil. Therefore, the lubrication performance is ensured. 

On the other hand, when the agitation resistance by the counter gears (5a), (5b) 
... (5n) is small, that is, when the counter shaft (6) is rotated at a low speed or stopped, 
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the kinetic energy of the lubricating oil splashed by the large gears also decreases. As 
a result, the pressure in the oil receiving tube (10) becomes lower than the set pressure 
of the spring (14). Accordingly, as shown in FIG 4, the inlet valve (13) closes the oil 
inlet opening (9) to inhibit the lubricating oil from flowing into the sub-chamber (8). 
Whenthe oil inlet op'eiiing (9) is closed, the outlet valve (15) opens an oil discharge port 
(12), and the lubricating oil in the sub-chamber (8) thus flows down to the main 
chamber (7). Accordingly, when the agitation resistance by the gears is small, the oil 
level in the main chamber (7) automatically increases (i.e., the amount of the lubricating 
oil increases), thereby securing the amount of oil splashed by the small gears. 

As described above, in the lubricating device according to the present device, 
when the agitation resistance of the lubricating oil by the group of the gears is increased, 
the lubricating oil in the main chamber is allowed to be stored in the sub-chamber, so 
that the agitation resistance is reduced, and at the same time, the lubricating oil is 
supplied from the sub-chamber down to the group of the gears that splash a small 
amount of . oil. On the other hand, when the agitation resistance is small, the 
lubricating oil in the sub-chamber is returned to the main chamber to increase the oil 
level. Thus, it is possible to suppress an increase in oil temperature without 
deteriorating lubrication performance in the transmission, and at the same time, it is 
possible to improve the synchronized operation. 
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